These samples are contained in the same configuration as shown in Figures 2 and 3. A grating template will be bonded to the coverslip, which biases the growth process so that crystals with random stacking are not formed. The sample volumes will be~50 microliters or less. At the beginning of the experiment, the samples will be homogenized and the evolution of crystal structures will be observed using the LMM microscope.
Crystal growth processes will be monitored and images acquired and stored. This will enable the determination of crystal structure and crystal quality, and correlate these observations with sample volume fractions. In aqueous suspensions, the solidification process is facilitated by UV light-induced polymer gelation. In organic solvents, a similar procedure will be developed. Generally, the materials that will be synthesized cannot be made on earth as a result of sedimentation. Finally, it is anticipated that the solidified structures will survive re-entry to earth's gravitational field, and their optical, magnetic, and electrical properties can be further studied in detail upon return.
LMM CAPABILITIES
The LMM flight unit features a modified commercial After the sample has been positioned, the remote operation of the microscope, and processing of the samples can begin. The ability to modify system parameters to expand the science investigation after early data is analyzed will be a design feature. In addition, LMM The derivative of the thickness gives the curvature profile, and therefore the pressure field for flow in the liquid film. The thickness will be measured at multiple axial positions along the cuvette.
Laser Tweezers
A laser tweezer system will be included in the LMM diagnostic package. Optical tweezers use a highly focused laser beam to trap a small (-1 mm) off-index particle, pHASE-2 and PCS-2 will utilize the tweezers to create an array of optical traps to control a specific colloidal crystal structure and study the microrheological properties of the colloidal crystal.
Laser tweezers will be implemented using a custombuilt system based upon a 1064nm Nd:YAG laser, beam focusing optics, and two acousto-optic deflectors to steer the trap within the field of view of the microscope. Laser tweezers is simply the trapping of a colloidal particle using radiation pressure by focusing a laser beam through a high-numerical aperture lens and striking the particle. The LMM microscope's reflected light turret will contain a dichroic mirror to reflect the 1064nm light down to the sample and simultaneously pass visible light in trans-illumination up to the color analog camera on the multi-port imaging head, thereby, allowing both the tweezer beam and the surrounding colloidal crystal to be imaged.
The laser tweezers have two elements of control.
Changing the output laser intensity via commands to the laser controller varies the trapping force. The scanning trap position is controlled with two-axis acousto-optic modulators, or deflectors, which diffract the beam with an acoustic wave in the sample, modulated in frequency via a voltage-controlled oscillator. 23"24
Tweezers will also be employed to displace a particle by one or more lattice constants from its equilibrium position.
Hence also, the tweezers will be scanned
through a fixedarray of points across thefieldofview to inducepatterns thatareeithercommensurate or incommensurate withtheequilibrium configuration of the colloidal crystal. Laser tweezers also will be used to measure the viscosity of the fluid. A particle is trapped and video images taken as it is translated in an oscillatory fashion through the field of view. The velocity just before the particle falls out of the trap is measured from the video record and, along with the known force and particle diameter, used to calculate the sample dynamic viscosity (or crystal shear modulus). Figure 7 shows the kind of image that can be obtained with a confocal microscope. 
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